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(54)Title: NITRONE DERIVATIVES 

(57) Abstract f\ 

Compounds represented by general 
formula (I) and pharmaceutically acceptable 
sails thereof, useful as the remedies for nerve 
dcgeneraiion diseases such a-s neuropil 
dcgcncraiion diseases, wherein At is optionally 
substiluied phenyl or an optionally substituted 
aromatic heterocyclic group; n is 0, 1 or 2; W is 
-CH^NH- or -CH=N(0)-; R' . R' and are 
each independently opiionally substituted alkyl, carboxyl or alkoxycarbonyl, provided two of R' , R^ and R^ may form together with the 
carbon atoms to which they are bonded a cycloalkane ring, or R' , R^ and may form together with the carbon atom to which they arc 
bonded a bicycloalkane or tricycloalkane ring, with the cycloalkane, bicycloalkanc and tricycloalkane rings being each opiionally 
substituted; and and R^ arc each independently hydrogen or optionally subsUluted alkyl. 



Ar-(CR'^=CR^)n~W-fCpj2 
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m m m 

5 mj6^w 

y x.-jVt -•;r^)V-hny (pbn) m(D-hnymmi^li. fJt*J;'JES 
MtLXm^^htlX^tz, J. Org. Chem.. 57, 2624 (1 992) PBNlzm^(D 

^Zti)^^l^^tiX\i^^ (W0 91/5552. WO 92/22290. WO 95/17876. J. Biol. 
20 Chem.. 271_, 3097(1996)). Li>^L. ^^i>^^it^m^nmmmm\^^^^JZMbX^- 

t^(Dy ^)-^-i/ijJVi)m^-t^Zti}^^l^-^nX^^^(L M. Van Der Hagen, et 
al.. J. Am. Optom. Assoc.. 64. 871(1993)). 

54-2324 -^^tfgCJi. N-t - 7'f-;U- 4 - ^ P □^>^>-;l/7 ^ >. N 

25 -t-y^;i/-2. 4 - i/^uu^yi/jij ^ym^^0^^mi^tbxm^^rz^ 
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[2] ^2 : 



[i^^'. R', R\ R'^is^tfR^ii.. wmtmmx'$>^. 

10 ^3 : 



/c^£U, Wt!)^- C H 2NH -T-*^lt-&(i. A r ' liS^^O D7x^;l/-C(i/d: 
15 V\ ] 

mnm'f-^^xfmmw.^ii'h^ji^mt'hniLLx^iijzmn^M 1 - sfs^ii 





A 
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10 ^^;uyDf;l/. ^>^;U. l, 2 -S/^ ^;uyD t:;l/, 'NJpi/;!/. 3-xf-;u 
7 ;l/ □ 4^ i: L T (i . 00 A itIB * /c 5^ Kll CD ^ ^ 1^ 6 ii^ T 7 >'Hi 4r 
ys=¥S^, 2-^f^;l/7'□zK^rS^,^>5^>'^7^^i>, 1. 2 -S/p<f^ 
7>'l/3^i/7>'U3=^^^i:{i.; 7>'l/3#^>T'gJ^^n/i7>'Hi:i|ri/$:El*-r€>. 

/^□y>l^^7;^^;^fci;0=•/^D>^■>-^^^7;^II^vi:(i, ^n-t'ni 

7>'l/;^y-r>'U;l-=¥i/fc^J:t/7>'l/:/7y 'l';l'7 5 y {i«{-t6 7;U:^ y LTfi. 
M SIS * li^lli$fl<7)^ ^ 6 lit T <D 7 y -r ^U/Ji"^ If f> ft {*: W II It 

^ o 7 ^l/^ i: U T li. fi^iJ ^ li j^^lJt 3 ^ 8 ^ n 7 ;U ^ v'U*^'^ If h 



wo 98/13332 



PCT/JP97/03377 



$f*L<li, 2 -f•x-;^^^J;tjf 
^^4 : • 




^ 1 *5<i:a'3E^2(:fc(t-5Wi: LT(i, iff * U < li- C H = N (0) -^^'^If^b 

)jQi^i)^miihti^, mmmtLxit. m^i:s.i^m, 9:<t7^mm. 3-^^^^. 

nh0:s.^M^^t^tn^, ^ i */iii^2©^b^ti{;^MSi4<*:*^'#?3E-r5 
25 m^itznh(D^m^^(Dm^^'^M^M^ntzt<ot^tn6. 
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5 ^8(D^\:^mt. S&{:U/c*^*oTg^{;-&fi5c-r€)C i;*^'T't (J. Org. Chem. , 
57. 2624(1992)) , m^lt. N - t: K □ =^ v - t - ^ ^;W7 ^ >(i 1 . 



Ar. n. R R^ R\ R ct t/R ^ (iMsEi: ) 
m^ZttV^^ {J. Org. Chem., 55, 1736(1990)) . mit^ltH. 

trzit^2(Dit-^mitmn(Diimx'mmt^z.ti)n'^^, m^ittiyi^ 

x^y-;i/. 2 -^□/^y->'i/^07>'U^->'U?§(i, -i/x^^;!/ 




R 

Ar - (CR'=CR^)„- CH=N(0) p 



wo 98/13332 



II 



PCT/JP97/03377 



mmm2 

g- (2, 4 - t^'^ □□7x-;l/) -N- t -7>;t/— h D>(7:)Mii 

2. 4 -y^OD^VXT^Urb: K(462. 1 mg, 2.64 mmol). 1, l-i/^i^Jl- 
hDX^>(543. 1 rag, 5.27 ramol). ffilS(514.8 mg. 7.88 nunol y — ;K3. 0 

mDSlWH Srmi^T. ff^(944.8rag, 15. 7 mmol) ^ ji^TL. Tj^Tfi^-aT— Bit 

iim 436.6 ing(67%) 

' H-NMR (CDC I 3) 1.62(s. 9H), 7. 30-7. 34(m, IH). .7.43(d. IH, J = 
2.3 Hz). 8.04(s, IH), 9.39(d, IH, J = 8.9 Hz) 

a- (2 -p< h^->7x-;U) - N - t - K □ 

2 h:^S/^>X7;Uxt: K(622.4 rag. 4.57 mmol), 1 , 1 - h DX 

^>(942.7 rag, 9.14 nunol). ffi$S(896.3 mg. 13.7 nunol)(7)X^ y -;K15 ml)i^^ 
rl^C: 5-cm}%^T, M(I.65g, 27.5 nmoD^rriTU. mT'l^miMir—Bm-^Lfz. M 

r\ ■ A 

IIXM 877. 2 mg(935IJ) 

' H-NMR (CDC 1 3) l.SKs, 9H). 3.87(s, 3H), 6.89(d. IH, J = 8.3 Hz), 
7.02(t, IH, J = 7.9 Hz). 7. 32-7. 39(m. IH), 8.05(s, IH). 9.36(dd, IH. J = 1.7, 
7.9 Hz) ■ 

a- (2 -7;l/7rP7x^;l/) -N- t -y^ji-hnycon^ 

2 -7;^7^□/<>X7;^■T■'ll K(332.3 mg, 2.68 ramol). I, 1 -1/ ^ ^Jl/z^h U jl 
:S?>(547.5 mg, 5.31 nunol). ffil&(514.6 mg, 7.87 mmol)(DX^ y -;K3. 0 ral)!i^^ 



wo 98/13332 PCT/JP97/03377 

13 

7.53(s, IH). 8.31-8.36(m. 2H) 

g- (2. 6 -'>'7>>l/yj-D7x-;u) -N- t h DX^^jg 
2. 6 -S^'y;^7^□^>X7;^f■'H K(374.7 mg, 2.64 mmol). 1 , J - S^V 

hDX^ X541.6 rag. 5.25 nunol), M(517.0mg. 7.91 inmol)(D3i^ y -;K3.0 
ii^\)mmmiZ 5°C^WT\ 6^^(940.5 mg, 15.7 nunol)?:-/j5^TU. rj^Tt^^zST' 5 M 
If l^f^ U fz. l^!tm<Dmmm^ ^ 5 S'J U , 6?^ ^ /Jgl^ U /c. C tl ?r U ;^ y ^ □ T h 
^?'^7'r-(^^-9->/Mx^;U = 5/2 - 2/1) L/c. 
M 488.2 mg( 87%) 

' H-NMR (CDC 1 3) 1.64(s. 9H), 6.93(dd, 2H, J = 8.2, 8.2 Hz). 7.27- 
7.38(m, IH), 7.58(s. IH) 

mmms 

a- (4 - ( 1 --r ^ :?'y ';;U) 7x-;U) - N - t - h □ XD^jj 
1. 1 - >^p< ^^U- h OX^ > (261.2 mg, 2.53 mmol). ffilS(247.0 mg. 3.78 

mmol)(7)x^ y-;K3.0 m\)mMW^ 5°Cjtl^T. Sfi?(451.8 mg. 7.52 mmol)^/(?T 

L. -rt^TmE^ax' zo^^mwLtz. ^itm^ntf 5°ctimPL, m^tT. 4 - (i 

--f ^ yv^U;U) ^>X7;UxH K (216.5 mg, 1.26 minol)?:?i^Tb> Ji^Tf^EjSi:- 

■7 h^'-^^-r— (^□□.tN>'UA/^^y-;i/ = lO/DL/c, 

ijXM 126.5 mg(4I%) 

' H-NMR (CDCl 3) 1.64(s, 9H), 7.22(d. IH, J = I.O Hz). 7.34(s, IH), 
7.45(d. 2H, J = 8.7 Hz), 7.61(s, IH). 7.93(s, IH), 8.44(d, 2H, J = 8.7 Hz) 

a- (2-ii''jv;i/) - N - t - h □ XDMjj 
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■ {^^^ymm:^^j\y = 1/1 - 2/3) L/c, 

IIXM 421.6 nig(87!K) 

' H-NMR (CDCl 3) l.57(s, 9H), 6. 30-6. 33(m, IH), 6. 50-6.,53(m. IH). 
6.93-6.94(m, IH), 7.52(s. IH), 12.01(brs, IH) 

5 

mmm 1 2 

a- (4-\i^'/vji) -N- t-yj'ji-hayoynm 

1 , 1 - ^^U- h OX^ X546.0 mg, 5.29 nunol), ffirnM515.5 mg. 7.89 
mmo\)(DJL^ J-M3.0 ml)SM(r M(950.0 mg, \5.8 mo\)^mT 

10 mymm'^X' 45 ^mmi^i^ti, s^itm^nuf s'ciz^^^i. mr4T. ti'^y- 

;U-4-;^>'l//-<;l/xt K(255.4 mg, 2.66 ramol) $:lin^, m^fzWi^^X'-Bmr^b 

^-(^□□.t^>'^A/^^y-;^ = io/i)u/i. 

JIXS 226.3 mgiSlX) 

15 ' H-NMR (CDC 1 3) 1.60(s. 9H). 6.56(d. IH. J = 2.0 Hz). 7.64(d, IH. 
J = 2.0 Hz), 7.71(s, IH), 8.43(brs, IH) 

nmm\ 3 ■ 

a- ( 2 -7x— ;l/Xx-;i/) - N - t - 7'^;!/- h □ XD^it 
20 i/>:hA7>'l'f't: K(769.8 mg. 5.82 mmol), 1 , 1 - S^p< h PX^ 20g, 

11.6 mmol). ffif&5fe(l.I4g, 17. 4 mraoDcDx^ y -;K30 mOSiMC 5*C|^f'-{iT. 
g^^(2.10g, 35.0 raraoD^jjlTL. 'i^Tm'M.^V 3 mmmmk e smiU/c, j5 
«^ 5°C(cMLTS1fMI&1:5SiJU. ^m^mLtz, ZMi/^J :h¥JU^ n-7 
hi^^yy^-i^^-^y/mm^r.^Jl^ = l/l - S^Uxf-^l/ only)U/i. 
25 J|m 541.4 mg (46%) 

' H-NMR (CDCl 3) 1.56(s, 9H). 7.01(d, IH. J = 15.8 Hz), 7.28- 
7.38(m, 3H), 7.43-7.58(ni. 4H) 



(H9 's)cri '(HZ 's)n'Z *(HC 's)9C"e '(HZ *s)69'C *(H1 '^)ZL-^ 9Z 
'(HZ 'i")ZZ."9-I8"9 "(HI '7-H 9'9 = f 'Pl)9e"A (^ lOQO) HIMN-H , 

-N- {^f-^/Af--^^nJ^A(L/:^-v 'z) -n ViT^) 
-N- (<,-:t ri/<^<vo4^i<'/i/:^- 1 'c) -N 

^('■^K./CO -N- Lnif^( cr^-'v 'Z) -N (9 

(H9 '5)^2*1 '(HS 's)9e-c '(HZ 's)6C'C '(HZ ''")9A"9 
-C6"9 *(Hl '7,H 9'9 *9"8 = f 'PDZO'S *(H1 's)IS-8 ( 1 OGO) HINN-H , 

(ir^K/j^MK) ^r-^K/CO -N- (<.•:^rn/:^<v□4^'1r/i/:^-^^ 'z) -n (^^ 

(H9 's) gt'"! '(HS 's)zt,x '(He 'sjq)ZC'8 (^ 1 000) HIAIN-H , 



z.^eco/L6dr/JOd 
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2) a- (2, 4-v7>'U7|-D7x:::;l/) -N- h h ^S'^ ^ 

2, 4 - v7;l/7j-P^>X7>'l^xt: K(293.3 mg, 2.06 nunol); 2-^f-;U-2- 
-hn-l- h^S/) yp>'^>(382. 7 mg, 2.35 nunol). ffilS*(266 mg, 

5 4.07 minol)COX^$?y-;K5 nil)!®?S?^^7j<?^{:ct U 0°C^U> 8^^(0.46 ml. 8.0 
. ramol)$:-/j^TL/c. ^i^TOTf^f^^ {I^'^tlH L T 19 BtF^WJ^ b/^. M^M^t^ 

= 4/1) T'lt^-r€>C<b(rJ:'j. ^M<k^?^(361.9 mg; 56t)^f#/--, 

' H-NMR (CDCl 3) 9.43(ld. J = 8.7. 6.9 Hz. IH). 7.79(s. IH), 6.96- 
10 6.89 (m, IH), 6.84(ddd. J = 11.2. 8.7, 2.6 Hz. IH). .4.61(s, 2H), 3.81(s. 2H). 
3.33(s. 3H). l.SKs, 6H) 

m.m,m 1 7 

g- (2. 4 -->'7;U7t-P7x— ;U) -N- (Tir K =^ v p< ;^ ^ 

1 ) 2 2 h p - 1 -T'tV^^y-fu^^y 
2-p<^;U- 2 --hP-^-yp/V-;K375.4 Dig, 3. ISmmol). (^'Jx^;l/ 

7^X0.80 ml. 5.74 mmoDCDv^PPT^ ^>(5 [nl)?^/]$tl»g^^g(0.34 ml. 3.60 
mmo 1 ) ia A . 2.5 mf^m.W U Sf&r^n^Oj^idK £ L -c ;^ y ;u ^ P V h ^• 
^•7^- (/s:^rif>/x-x;i/ = 3/1) T'M-r5::<!:{ic):«J. Umt^Woi.^ 

mg; 92r„)^t.^/i, 

* H-NMR (CDCl 3) 4.40(s. 2H). 2.08(s. 3H), 1.62(s, 6H) 

2) a- (2. 4->''7;^7^P7x-;^) -N- [i/'^^^l^ (7-tr h^v;^^-;^) ;^ 
25 ^hP> 

2, 4 -:^>''7>'l/;tD/<>X7>'l'T"t: K(428.2 rag. 3.01 mmol). 2-^f-;L'-2- 
h P- 1 -7-t b=^>'^D^'^>(467.8 mg, 2.90ramol), Sra*(321. 7 mg, 4.92 



15 



20 



(-ir^K^v^aH ^('^KiCO -N- (i<'-x^a4^ir/i/j-t^ 'z) -» 

1 2f«^ 

{H6 's)Z9'I '(H3 *°>)10'A 
-AO'Z. '(HI '211 C'l = r 'P)t78'Z, '(HI '«i)80-6-9r6 C I 000) HIAIN-H , 03 

(1/01 = ^r-^xM/<4^\/) -y L^A-A^n^^(J^cf(\/'^x^^W^^^W: 

i^i^. °-^ni^^(lo«n" 0"3l 'im 69-0)^*8 ^ O.0 fi T S) 
/ir— ^ ^xQ)(louiui '3'" C'Z,Ol')^eiffi '(lourai i;i 'Sui g -^gt^X O/l D M — 51 

iJ?f.a><nM -/ic^^- 3 -N- {^(-■^cn^^(cr^-(i 'z) -» 

(H6 'S)l9 l '(HI '^H 1^ 8 '1*01 = f 'Wm'L '(HI '5)23 'L '(HI 01 
'^)ZL'L-2L-L '(HI '^HO"Z 'Z'g 'S"Zl = f 'PPP)8S"8 1000) ^lAlN-H , 

(I/Ol = -K'^x^^/^-Tr^N/) -y^L^/:^^^n^A(A^(\<-:i-^^&^Mm ^0 
Ln±M^ '-/O^^^doinui Q-Zl *iu' 69"0)^^@ ^n:?aO rfT-)4<^^^^i^S^if(l>" s 

mmcn^^a^-'^f-^A- -H- {'\(-^ t-ni^^( L.a- *e) -» 

6 I fiicHi^ 

aCC0/Z.6df/lDd tCCei/86 OAV 
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a- (2. 4 -S/7;U7hD7x-;U) -N- [S/^V^l/ ( t - 7'^;l/vV ^;Uvo 
:^f-JV^ ^hP>(688.3 mg. 2. 00 inmol)(DT H F (20 inl)}§?^$:7K?P 
fiiU 0°Ci:U. y-y-fkTK^ti'US^Xl ml) $:ftE^< in;l/c. f^^cmiS^L. 7 

^^(317. 3 rag; 69%)?:f#/i, 

' H-NMR (CDC 1 3) 9.35 (td, IH, J = 8.7, 6.9 Hz). 7.73 (s. IH), 
7.01-6.92 (m. IH), 6.87 (ddd, IH, J = 11.2, 8.7, 2.6 Hz), 3.94 (t, IH, J = 
5.9 Hz). 3.80 (d, 2H, J = 5.9 Hz). 1.61 is, 6H) 

10 

ll»J2 2 

a- (2. 4 -'>'-7;l/7t-D7x— ;l/) -N- [v^^^U >->D :^-> ^ f-;U) 

1 ) 2-;<f-;l/- 2 --hD- 1 -^yi/D^r-y^uAy 

15 . 2-p<^;l/- 1 -■/0/V-;K2.3975 g. 20.13 mmol), g^fkMd) 
(4.6385 g, 20.02 mmoDcODMF 25 ml !l?S7i5tC:^-fb^ > vVKZ. 65ml. 22.28 
mmo),) ^ in 48 BtF^mf# b ft , L . ^ 5%?Si^7K^ ^ U AtK 

■ MtliPA, S^^x^;l./h;l/ai> = 1/1 e 3 HJfitii L, MgSO, -e:«U/c, 

20. 'fb^1^(639.4 mg: 15X)^f^;^c. 

' H-NMR (CDC 1 3) 7.38-7.25 (m, 5H). 4.54 (s, 2H). 3.72 (s. 2H). 
1.59 (s. 6H) 

2) a- (2, 4-S/'7;^7^0 7xn;^) -N- (^>S/D f^^U) 
25 • ^ X h p > 

2, 4-^>'7;l/^P^>X7>'Uxt: K(443.7 mg. 3. 12mmol). 2-p<^;l/-2- 
nhp- 1 -/N:>s;od|r'>7'Dys>(639.4 mg. 3.06 mmol). iEra'^(326.4 mg, 4.99 
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^n\ZX^) O'CtL. ig^t^:^-Jl{lAS m], 20.02 mmoDcT)^ ^ y 10 ml 

'7h^'yy^- (^#+f>/x-x;i/ = 5/1) vmm-r^ztiz^o. rm^ti 

5 (1.6743 g: 97X)$:l§/c, 

' H-NMR (CDC 1 3) 7.99 (td, IH, J = 8.2, 6.6 Hz). 6.98-6.84 (m, 2H). 
3.93 (s. 3H) 

2) 2-7;U7}-0-4-^ h^-y^^MM^ f-J\^tS 4 - y J]/7^U - 2 - ?i h4v 
10 $.t#gfp<^;l/ 

2. 4 - v7;l/7rP^S§^y ^/'KI.5249 g, 8.76 nunoDO;^ 10 mi 

m^ymizXO O'CtL. h=5r:y K(28%^ ^5? y -;1/>§?K)(1. 9860 g. 

10.29 mmoD^ia^/i, ^^{I^i^^lL. 24 dtF^mi* t /i, Sf&?§?^?:zK(;i)D^. 

^xf^;l't:-3 alftttl L. MgSO^ T'|gj:i L/i, ?§^$r^^LT vU OT h ^'^ 

15 7^- (^4r^t>/X-x;|/ = 10/1) T'lSSii-^CiltlctU, mmit'^^V$>^2- 

-7)VitU-4-^ h:3rv^^,t§j^p<^;l/(618.2 mg; 38%) ^ 4 - T^UtTD - 2 - ^ 1> 

^V^B§^^^>'K442.2 mg; 27%) 
2 - 7 □ - 4 - p( S # f-^u 

' H-NMR (CDC I 3) 7.90 (t, IH, J = 8.7 Hz). 6.72 (ddd. IH. J = 8.7. 
20 2.3. 0.7 Hz), 6.64 (dd. IH, J = 12.5, 2.3 Hz), 3.90 (s, 3H). 3.85 (s. 3H) 
4-7>'l/;tP-2-p< h^v^S^^p^f-^U 

' H-NMR (CDCl 3) 7.86 (dd, IH, J =9.1, 6.8 Hz). 6.71-6.64 (m, 2H). 
3.90 (s, 3H), 3.88 (s, 3H) 

25 3) l--7)]/isu-4-:f-Y^^^^yV)\/J}\y^-}\/ 

7K^'fbU5=-0A7>'U5-^A(71.6 mg, 1.89 mmoDOTH F 3 ml 2- 
7;U;tD-4-> h:Jf::ygc.t§?g^5">'l/(273.3 mg, 1.48 mraoDOTH F 3 ml 
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1) 4-7Jl^:^D-2-^ h^-iy^>->^J\^7Jl'=i-JV 

7K^{k'J^'^A7>'l'5-'^A(94.6 mg, 2.49 nunoDOTHF 3 ml HfiS 
0»J2 3-2) Ti#'bn/i4-7;U;tP-2-p< h :^^/$>t§SE> 442.2 mg. 
2.40 mmol) (;)THF 3 ml }^-^?:}!gT immmt^Ltz. Sf£?««;7K-T H Ftft 

a^S^b^tl(310.8 mg; 83^)$:t#/c, 

' H-NMR (CDC 1 3) 7.23 (ad, IH, J = 8.6. 6.6 Hz), 6.68-6.59 (m. 2H). 
4.64 (d. 2H. J = 6.3 Hz), 3.86 (s, 3H), 2.13 (t, IH. J = 6.3 Hz) 



10 2) 4 -7;l/7^0- 2 h:3!rS^^>X7>'UT-'t: K 

4 -7;^7^□- 2 h^S/^>S/;U7;m— >'K3I0.8 mg. 1.99 mmoDcDDM S 
0 7 ml mmiZ. h Ux^;l/7^ X0.84 ml, 6.03 mmoD^iDA. Hi^^bSI^ U v. 
>f^Jg(938.6 mg. 5.90 rmol) ^^mom^^^^Jit^hVp'^ < OHQX, I B$Fa1|gi^{^L 

tz. s.jz^mmi sxmmymtiv^Ajm^^i^tiux. atg$x^;i/-c-3(HiiftthL, Mgso^ 

= 5/1) T'ISS:i1-€>Ci:{-<t 'j. <lS^bm^(293.3 mg: m)^ntz, 

H-NMR (CDC 1 3) 10.36 (d. IH. J = 0.8 Hz), 7.86 (dd. IH. J = 8.6, 
6.9 Hz), 6.73 (tdd. IH. J = 8.6, 2.3. 0.8 H-z). 6.69 (dd. IH. J = 10.6, 2.3 
Hz), 3.93 (s. 3H) 

20 

3) a- (4 -7;l^7|-0- 2 h:irv7x^;l/) - N - t - 7'^;!/- h □ > 
4-7;l'7i-n- 2-;^ h^rV^>X7>'U-rt K(293.3 mg, 1.90 mmol)t^<'\. ^ 

mm\tnm(D^m^^uo^t{z^^), ^®<i:-&ti(405.7 mg-. m)^ntz. 

' H-NMR (CDC 1 3) 9.44 (dd. IH. J = 8.9. 7.3 Hz). 7.95 (s. IH). 
25 6.71 (td, IH, J = 8.9. 2.3 Hz), 6.60 (dd. IH, J = 10.8, 2.3 Hz). 3.87 (s, 
3H), 1.54 (s, 9H) . 



(H6 's) 29-1 '(HI 's) zs'L '(^H 
9'8 = r *H3 'P) 89*i '(^H 9*8 = f 'HZ "P) LZ'2 1 OOD) UNN-H , 

G^i^q>sm ViTi):?r<?-^];il*a (i/i - i/z = ^r-^xM/^-fr^^^) 

^^([ouiui ii'L *3bi 2-98Z.)>l^^>|i^^)'^^%lC 'H^aO 0 T D^^W^ ^5!^^ l"" S ^r- 

Ul3ia)<oM-^r^;d- 3 -N- Mr-T/i 17) -» 

I ef«^ 

(il6 'S) Z.1 -I '{HZ 's) '(2H 01 

= r 'HZ 'P) L]>-L 'm {^'8 = f 'HZ 'P) OS'L I 000) Hl^N-H , 

'-m^i^^ C "969)12^1; 

'i«iz.ro)«iS ^?^-/n^™^c 'avD?^(io"nu t^o'i^ 's z.998-o)v6 a ^-(^ 9 
^4.v4.q>^pj^/:.^M q-zAM ^D^i^i^ 01 <i$^xaa4P/:^-z * i oxiouna ore 
'3ui e'z.zz)< t x^r^/c- 1 "(lO"™" 00 "e '^m 6*z6e)H ^^^^■^rxx^v^x^-t' 

i(}Sa>< a M - ^^'^..^ - ^ - N - ('ir-x^ ^z/S- 1^) -» 

0 8 Mil 
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m^m 3 3 nmrn s 4 



5 ii|gi^^?g«l:jifflflg3!)^'^<tfl5ijS-t^ -I A^'^l^nT'.^S (L. M. Rapp, et al.. New 
York: Plenum. 135(1980)), -I COMl^CS-^^"' V- jiM3^,^l* J: S HgMPIS^ x 

10 

H WJ 3 5 

■^-c^ji (8:00-20:00 Bjttj) T'l^wm. fifeTtiii^K^ws^^i^J^-c. 2 ar^T 

425min. 520m (D7 ^ V MS.VimL/zmi^^(DmmnX'$>^. |s]^-l(^(D± 

174.2 fool candle ZBmommk. ^ >y h Bg^E^ Anx 1-4 mf^ 

20 m^.^m, mm^nm. mm^^. Mtz^Tm^nmbx-^(o^mo)%mmr^ 

^-r-Sf&^mfi^ ERG(electroretinograin) {IckOSil^bT^c, ||l3i^liaifflflS 
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10 5. A r ;6^'2 -f-x^;k 2. 4 - :7 □ 7 x^;U. 4-7;U7fD7xx 
4-yn^7xx;l/, 2. 6 - v/*7;!/7t-0 7xx;l/^ /i{i2 . 4-v^PP 

7 x^;i/-C'^)^ it 1 - 3(Di^rti*^i£it<Z)^$ig«gM'^i4^>St^?^^3'J. 

7. w*^'-cH = N (o) -X'$>^%n^m\ - 6m^-mt^mm(Dni^mm^ 

20 8 . ^ : 
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12. Ar'*\ 2-^Xzi;k 2, 4 - 7;U7fn 7 x:^;k 4 - 7'D t 7 x 
-)V^tzit2, 4-'>'^OD7xx;|/-C'*)Ssl*XI8- 1 0 <7)l.^mj!)^fBlfeC0'fk 

13. R', R^iSXUR^i)\ "tn^enntLLX. W.^inX^.^\,^T 

14. W7i^'-CH = N (O) -T;-^5||*JH8 - 1 3i^i^-rn*^iE«t©'fk^!^ 
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SPECIFICATION 
Nitrone Derivatives 

Technical Field 

The present invention relates to pharmaceutically effective nitrone derivatives and the 
precursors thereof. The nitrone derivatives and the precuri>UiS thereof according to the present 
invention are effective as treatment drugs for retinal neurodegenerative diseases or other 
neurodegenerative diseases. 

Prior Art 

Phenyl t-butyl nitrone (PBN) and other nitrone derivatives has been used as a spin trapping 
agent for the purpose of detection of free radicals by ESR (electron spin resonance). In J. Org. 
Chem., 57, 2624 (1992), the synthesis of various derivatives of PBN through the introduction of 
one substituent group and their effectiveness as a spin trapping agent is described. 

PBN and other nitrone derivatives act as antioxidants, and it has been suggested that they 
are useful as treatment drugs for conditions that involve damage due to active oxygen (e.g., 
ischemia, infection, inflammation, radiation damage, damage to the central nervous system, 
peripheral nervous system and peripheral organs arising from drug intoxication) (WO 91/5552, 
WO 92/22290, WO 95/17876, J. Biol. Chem., 271, 3097 (1996)). However, this literature does 
not mention whether or not these compounds are effective with respect to retinal 
neurodegenerative diseases. In addition, it has been suggested that active oxygen and other free 
radicals contribute to retinal damage due to light (A.M. Van Der Hagen, et al., J. Am. Optom. 
Assoc., 64, 871 (1993)). 

Japanese Patent Application Public Disclosure No. 54-2324 recites the synthesis of a 
compound that is effective as a pesticide using N-t-butyl-4-chlorobenzylamine, N-t-butyI-2,4- 
dichlorobenzylamine, or the like as a synthesis intermediate. 

Disclosure of the Invention 

The purpose of the present invention is to provide a novel compound which is effective as 
a treatment drug for neurodegenerative diseases (e.g., stroke, hypoglycemia, cardiac arrest, 
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perinatal asphyxia, degenerative damage to neurons caused at the time of spinal cord injuries and 
the like, epilepsy, Huntington's chorea, Parkinson's disease, Alzheimer's disease, diabetic 
neuropathy, retinal neurodegenerative diseases, etc.). 

Another purpose of the present invention is to provide a treatment drug for retinal 
neurodegenerative diseases (e.g., retinal pigmentary degeneration, senile macular degeneration, 
diabetic neurodealgia, glaucoma, traumatic retinal detachment, etc.). 

As a result of various types of research, the present inventors discovered that nitrone 
derivatives are effective as treatment drugs for retinal neurodegenerative diseases or other 
neurodegenerative diseases, and also discovered thai the conesponding amines which are reduced 
forms of nitrone derivatives are converted to nitrone derivatives within the body and exhibit a 
similar effectiveness, resulting in the completion of the present invention. 

The present invention relates to a treatment drug for retinal neurodegenerative diseases that 
contains one of the compounds represented by the formula: 
[1] Formula 1: 



Ar-(CR*-CR^„--W 




[In the formula, ^ represents a substimtable phenyl or a suljstitutable aromatic heterocyclic • ^ 
group, n represents 0, 1 or 2. W represents — CHjNH— or — CH=N(0) — . 

R', and R^ each independently represent substitutable alkyl, carboxyl and alkoxycarbonyl 
groups. However, any two of R', R^ or R^ may be connected to each other to form a cycloalkane 
ring together with the connecting carbon atom, or all three of R', R^ and R^ may be connected 
to each other to form a bicycloaikane ring or tricycloalkane ring together with the connecting 
carbon atoms. Said cycloalkane ring, said bicycloaikane ring or said tricycloalkane ring is also 
substitutable. 

R** and R^ each independently represent a hydrogen atom or substitutable alkyl.] 
or a pharmaceutically acceptable salt thereof, and 

one of the compounds represented by the formula: 
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[2] Forrnula 2: 



[In the formula, n, W, R^ R^ R^ and R^ are the same as in the above. 

Ar^ represents a substitutable 5-member ring aromatic heterocyclic group or a group 
represented by 



(R^ represents a halogen atom, trifluoromethyl, cyano or nitro group. R^ represents a hydrogen 
atom or substituent group. R^ represents a substituent group.) 

However, if W is — CH2NH — , Ar' is not a dichlorophenyl.] 
or a pharmaceutically acceptable salt thereof 

Examples of aromatic heterocyclic groups include 5-member ring or 6-member ring 
aromatic heterocyclic groups containing 1-3 atoms selected independently and arbitrarily from 
the group consisting of nitrogen atoms, sulfur atoms and oxygen atoms. Examples of 5-member 
ring aromatic heterocyclic groups include 5-member ring aromatic heterocyclic groups containing 
1-3 atoms selected independently and arbitrarily from the group consisting of nitrogen atoms, 
sulfur atoms and oxygen atoms, and preferred specific examples include 5-member ring aromatic 
heterocyclic groups containing 1 or 2 atoms selected independently and arbitrarily from the group 
consisting of nitrogen atoms, sulfur atoms and oxygen atoms, e.g., pyrrolyl, thienyl, furyl, 
imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, etc. Examples of 6-member ring aromatic 
heterocyclic groups include 6-member ring aromatic heterocyclic groups containing 1-3 atoms 
of nitrogen atoms, and specific examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
triazinyl, etc. 



Formula 3: 
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Examples of heterocyclic groups include aromatic heterocyclic groups, aliphatic heterocyclic 
groups, etc. Examples of aliphatic heterocyclic groups include 5-member ring or 6-member ring 
aliphatic heterocyclic groups containing 1-3 atoms selected independently and arbitrarily from the 
group consisting of nitrogen atoms, sulfur atoms and oxygen atoms. Examples of 5-member ring 
aliphatic heterocyclic groups include 5-member ring aliphatic heterocyclic groups containing 1-3 
atoms selected independently and arbitrarily from the group consisting of nitrogen atoms, sulfur 
atoms and oxygen atoms, and preferred specific examples include 5-member ring aliphatic 
heterocyclic groups containing 1 or 2 atoms selected independently and arbitrarily from the group 
consisting of nitrogen atoms, sulfur atoms and oxygen atoms, e.g., pyrrolidinyl, pyrrolinyl, 
imidazolidinyl, pyrazolidinyl, tetrahydrofuryl, tetrahydrothienyl, dioxolanyl, etc. Examples of 6- 
member ring aliphatic heterocyclic groups include 6-member ring aliphatic heterocyclic groups 
containing 1-3 atoms of nitrogen atoms, and specific examples include piperidyl, piperazinyl, 
morpholinyl, tetrahydropyranyl, dioxanyl, etc. 

Examples of substituent groups in the substitutable phenyl or substitutable aromatic 
heterocyclic group include a halogen atom, cyano, ni'tro, alkyl, halogen-substituted alkyl, alkoxy, 
alkoxycarbonyl, carbamoyl or alkyl-substituted carbamoyl group, and one or more of these may 
be substituted independently, and preferred substituent groups include a halogen atom, cyano, 
nitro, trifluoromethyl or other electrophilic substituent group, and more preferably^a halogen atom 
and particularly preferably a fluorine atom. 

In the substitutable phenyl, examples of the number of substituent groups include 1 , 2 or 
3, preferably 1 or 2, and more preferably 2. Examples of preferable substitution positions for 
these substituent groups include the 4 position, and the 2,4 positions in the case that multiple 
substituent groups are present. 

Examples of alkyl groups include alkyl groups with 6 or fewer carbon atoms in a straight 
chain or branched chain, specifically methyl, ethyl, propyl, 1 -methyl ethyl, butyl, 2-methyl 
propyl, pentyl, 1,2-dimethyl propyl, hexyl, 3-ethyl butyl, etc. 

Examples of alkoxy groups include alkoxy groups with 6 or fewer carbon atoms in a 
straight chain or branched chain, specifically methoxy, ethoxy, propoxy, 1-methylethoxy, butoxy, 
2-methylpropoxy, pentyloxy, 1,2-dimethyl propoxy, hexyloxy, 3-ethyl butoxy, etc. 



AD-EX Job No. 99039 — Page 5 



An alkoxyalkoxy refers to an alkoxy group substituted with an alkoxy. 

An alkoxycarbonyl refers to a carbonyl group substituted with an alkoxy. 

A halogen-substituted alkyl or halogen-substituted alkoxy refers to an alkyl or alkoxy group 
wherein one or more halogen atoms are substituted, and examples of each include trifluoromethyl 
or trifluoromethoxy, respectively. 

Examples of alkanoyl groups in the alkanoyioxy or alkanoylamino group include alkanoyl 
groups with 6 or fewer carbon atoms in a straight chain or branched chain, specifically formyl, 
acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, 2-methyl butyl, hexanoyi, etc. 

Exam.ples of cycloalkyl groups include cycloalkyl groups with 3 to 8 carbon atoms, 
specifically cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc. 

In the alkyl-substituted carbamoyl group, substitution with 1 or 2 independent alkyl groups 
can be performed. 

Examples of halogen atoms include fluorine atoms, chlorine atoms, bromine atoms, iodine 
atoms, etc. Preferable examples include fluorine atoms, chlorine atoms and bromine atoms, 
particularly preferable are fluorine atoms. 

Examples of cycloalkane rings include cycloalkane rings with 3 to 8 carbon atoms, 
specifically cyclopropane rings, cyclobutane rings, cyclopentane rings, cyclohexane rings, 
cycloheptane rings, cyclooctane rings, etc. 

Examples of bicycloalkane rings include bicycloalkane rings with 7 to 10 carbon atoms, 
specifically bicyclo[2.2.1]heptane rings, bicyclo[2.2.2]octane rings, etc. 

Examples of tricycloalkane rings include tricycloalkane rings with 7 to 13 carbon atoms, 
specifically adamantane rings, etc. 

Examples of substituent groups in the substitutable alkyl, substitutable cycloalkane rings, 
substitutable bicycloalkane rings or substitutable tricycloalkane rings include cycloalkyl, 
heterocyclic groups, alkoxy, alkoxyalkoxy, alkanoyioxy, alkanoylamino groups, etc, and one or 
more of these may be substituted independently. 

Preferred examples of Ar in Formula 1 and Ar* in Formula 2 include a 2-thienyl or a group 
represented by 
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Formula 3: 



-<> 



J. 

(R^, and R^ have the same significance as in the above.) and more preferably a 2-thienyl or 
a group represented by 



Formula 4: 



-Q-' 



(R^ has the same significance as in the above. represents a halogen atom, cyano, nitro, alkyl, 
halogen-substituted alkyl, alkoxy, alkoxycarbonyl, carbamoyl or alkyl-substituted carbamoyl 
group.) and particularly preferable are 2-thienyl or a phenyl wherein 2 halogen atoms are 
substituted in the 2,4 positions. 

Examples of R\ R^ and in Formula 1 and Formula 2 include preferably substitutable 
alkyl Qoups and more preferably alkyl groups, and^articularly preferably methyl groups. ^ 

Examples of W in. Formula 1 and Formula 2 include preferably — CH=N(0) — . 

Examples of n in Formula 1 and Formula 2 include preferably 0 or 1, and particularly 
preferably 0. 

Examples of pharmaceutically acceptable salts include pharmaceutically acceptable addition 
sahs of inorganic acids or organic acids. Examples of inorganic acids include hydrochloric acid, 
hydrobromic acid, hydroiodic acid, sulfuric acid, etc. Examples of organic acids include acetic 

acid, oxalic acid, malic acid, tartaric acid, maleic acid, fumaric acid, etc. In addition, the 
compounds represented by Formula 1 or Formula 2 or pharmaceutically acceptable salts thereof 
may include hydrates thereof or other solvates thereof. In the event that there are geometric 
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isomers of the compounds represented by Formula 1 or Formula 2,. then mixtures and isolates of 
each of the isomers are included. 

The compounds represented by Formula 1 or Formula 2 can be manufactured by the 
following method, for example. Here follows an explanation using the compound of Formula 1 
as an example, in the case in which W is — CH2NH— and the case in which it is — CH=N(0)— , 

I. Case in which W is — CH2NH— 




(In the Formula, Ar, n, R\ R^ R\ and have the same significance as in the above.) 

The aldehyde of Formula 5 and the amine of Formula 6 react in a suitable organic solvent 
in the presence of a suitable reducing agent as a reductive amination reaction, to obtain the 
compound of Formula 7 according to the present invention (J. Org. Chem., 55. 1736 (1990)). The 
reductive amination reaction can be performed using sodium borohydride, sodium 
cyanoborohydride or other borohydride reagents as the suitable reducing agent, or can be 
performed by a hydrogenation reaction in the presence of a palladium or other metallic catalyst. 
Examples of suitable organic solvents include methanol, ethanol or other alcoholic solvents. 
Examples of temperatures for the reaction include the range from 0°C to room temperature. The 
compound of Formula 5 and the compound of Formula 6 may be commercially available or 
synthesized easily by ordinary methods. 

IL Case in which W is — CH=N(0)— 



Ar-(CR'^-CR\-CHO + 
5 




(In the Formula, Ar, n, R\ R^ R\ R"* and R^ have the same significance as in the above.) 

The aldehyde of Formula 5 and the hydroxyamine of Formula 8 react in a suitable organic 
solvent to obtain the compound of Formula 9 according to the present invention. If necessary, 
an acid may be added as a catalyst. Examples of suitable organic solvents include toluene, 
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chloroform, ethyl acetate, THF, diethyl ether, methanol, ethanol, etc. Examples of acids include 
p-toluenesulfonic acid, trichloroacetic acid, acetic acid and other Bronsted acids, and phosphorus 
oxychloride, boron trifluoride, zinc chloride and other Lewis acids. Examples of reaction 
temperatures include the range from room temperature to the boiling point of the solvent. 

The compound of Formula 8 may be synthesized easily by ordinary methods (J. Org. 
Chem., 57. 2624 (1992)), for example, N-hydroxy-t-butylamine can be obtained by reducing 
1-dimethylnitroethane with zinc in the presence of acetic acid. Note that the compound of 
Formula 8 occurs in the reaction system, and can also be reacted as is. 



(In the Formula, Ar, n, R\ R^, R^ and R^ have the same significance as in the above.) 

The compound of Formula 7 can be oxidized with a suitable oxidizing agent to obtain the 
compound of Formula 9 according to the present invention (J. Org. Chem., 55. 1736 (1990)). The 
oxidation reaction can be performed using hydrogen peroxide or the like as the oxidizing agent 
in the presence of sodium tungstate. Examples of suitable organic solvents include methanol, 
ethanol or other alcoholic solvents. Examples of temperatures for the reaction include the range 
from 0°C to the boiling point of the solvent. 



The compound of Formula 1 or Formula 2 may be produced by ordinary methods. For 
example, it may be produced by column chromatography, recrystallization or the like. Possible 
recrystallization solvents include, for example, methanol, ethanol, 2-propanol or other alcohol 
solvents, diethyl ether or other ether solvents, ethyl acetate, or other ester solvents, toluene or 
other aromatic solvents, acetone or other ketone solvents, hexane or other hydrocarbon solvents, 
water, etc. or mixtures of these solvents, etc. In addition, the compound of Formula 1 or Formula 
2 can be made into a pharmaceutically acceptable salt according to ordinary methods, and 
recrystallization or the like may also be performed thereafter. 

The compound of Formula 1 or Formula 2 or a pharmaceutically acceptable salt thereof can 
be administered orally or non-orally. To wit, it can be administered orally in any form of 
administration used normally, for example, in the form of a tablet, capsule, syrup, liquid 
suspension or the like, and can also be administered as an injectable drug in the form of a 




I 
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■ 

solution, emulsion, liquid suspension or other liquid,. It can also be administered rectally in the 
form of a suppository. Such forms of administration can be manufactured according to ordinary 
methods by combining the active ingredients with ordinary carriers, excipients, binders, stabilizers 
and the like. When used in injectable drug form, buffering agents, solubilizers, isotonizers and 
the like may be added. The dosage and frequency of administration differ depending on the 
symptoms, age, weight, form of administration and the like, but when administered orally, it can 
be administered in a dosage of 1-1000 nig or preferably 10-500 mg per day for an adult in a 
single dose or divided into multiple doses. When administered as an injectable drug, it can be 
administered in a dosage of 0.1-500 mg or preferably 3-100 mg in a single dose or divided into 
multiple doses. 
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[Page 30] 

Here follows an illustration of the structure of compounds obtained in Exemplary 
Embodiments 1-34. 
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[Pages 33-35] 

It is known that when albino rats are continuously irradiated with white light for a fixed 
period of time, degenerative shedding of extraretinal granular cells* occurs (L.M. Rapp, et al., 
New York: Plenum, 135 (1980)). The efficacy of the compound of Formula 1 or Formula 2 or 
a pharmaceuticaliy acceptable salt thereof can be evaluated using its retinal protective action in 
the retinal damage model (rat) due to continuous light irradiation based on this example. 
Specifically, the efficacy of the present invention is demonstrated by the following experiment. 

Exemplary Embodiment 35 

Pharmacological Efficacy with Respect to White Light Continuous Irradiation Damage 

Male SD rats (Charles River Japan) were purchased at 8 weeks of age, fed for one week 
in a light/dark cycle (light period 8:00-20:00), and then fed for two days within a white-light 
continuous irradiation damage apparatus. A "white-light continuous irradiation damage apparatus" 
is a feeding box with mirrors applied to all inside surfaces 1020 mm long, 425 mm wide and 
520 mm high with a lid made of an acrylic plate. Round-the-clock 24-hour continuous 
illumination of the interior of this apparatus is performed from above with white fluorescent 
lamps. The average illumination of the interior of this apparatus at this time is 174.2 foot candle. 
After being fed here for two days, the rats were placed in a dark chamber and allowed to adapt 
to the dark for 1-4 hours. The rats were fixed in a brain fixation apparatus under pentobarbital 
anesthesia, a mydriasis-inducing agent was administered in eye drops, electrodes were attached 
to the cornea, center of the forehead and bottom of the earlobe, and the response potential to 
optical stimulation of a fixed intensity was measured by an ERG (electroretinogram). The degree 
of damage to the retina was evaluated from the amplitude of the a waves of the ERG which 
derive from the extraretinal granular cells (photoreceptor cells). The test- substance was 
administered within the peritoneal cavity immediately before the subjects were placed in the 
damage apparatus and at the same time on the next day, to evaluate its protective effect. 

Following the experimental method described above, using four rats, the compound of the 
present invention was suspended or dissolved in a 0.5% methyl cellulose (MC) solution and 
administered intraperitoneally at a dosage of 50 mm/kg. In the same manner, 0.5% MC was 

'Literal translation of term not appearing in standard medical dictionaries. Appears to refer 
to photoreceptor cells in the eye. -Tr. 
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administered intraperitoneally to a MC-administered group and a group of rats fed in a 12-hour 
light/dark cycle were used as a control group. The extent of recovery from the damage is 
expressed as % recovery, and the results are presented in Table 1 . 
% recovery = (a — - c) -j- (b — c) x 1 00 

a: amplitude of the a waves of the test compound-administered group 

b: amplitude of the a waves of the control group 

c: amplitude of the a waves of the MC-administered group 

Table 1 

Compound , % recovery (MeanlS.E.M.) Number of cases 



PBN 15.4±6.3 8 

Compound of Exemplary Embodiment 1 105.0±8.0 4 

Compound of Exemplary Embodiment 2 36.4±5.2 4 

Compound of Exemplary Embodiment 10 22.2±8.1 4 

Compound of Exemplary Embodiment 18 24.8±5.3 4 

Compound of Exemplary Embodiment 26 40.1 ±7.2 4 

Compound of Exemplary Embodiment 27 58.0±14.7 4 



Exemplary Embodiment 36 

Metabolism within the Body of the Compound of Exemplary Embodiment 18 into the Compound 
of Exemplary Embodiment 1 

^Male Wistar rats (Charles River Japan) were'purchased at 6 weeks of age and fed for one^ 
week at constant temperature and constant humidity. The compound of Exemplary Embodiment 
18 was suspended in a 0.5% MC solution at 10 mg/ml and administered intraperitoneally under 
light ether anesthesia (50 mm/kg, 5 ml/kg, n=3). At 30 minutes and 6 hours after administration, 
all blood was collected from the descending aorta. The blood was centrifuged using a Separapid* 
tube (serum separating agent-containing coagulation-promoting spitz*) to obtain blood serum, 
Eind the concentrations (|ig/ml) of the compound of Exemplary Embodiment 18 and the 
compound of Exemplary Embodiment 1 in the blood serum are analyzed by negative-phase high- 
speed liquid chromatography. The results of this are shown in Table 2. 



'Spelling uncertain. Perhaps a trademark. -Tr. 

'*This appears to be a transliteration into Japanese of a German word, perhaps Spitze which 
means "tip." -Tr. 
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Table 2 

After 30 minu tes After 6 hours 

Concentration of compound of Exemplary Embodiment 18 13.9 2. 14 

Concentration of compound of Exemplary Embodiment 1 0.42 1.67 

Possibility of Industrial Usage 

The present invention can provide treatment drugs for retinal neurodegenerative diseases. 
In addition, it can provide a novel compound which is effective as a treatment drug for 
neurodegenerative diseases. 
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[Pages 36-39] 



1 . A treatment drug for retinal neurodegenerative diseases that contains one of the compounds 
represented by the Formula: 



Ar-(CR^-CR^„-W 




[In the formula, Ar represents a substitutable phenyl or a substitutable aromatic heterocyclic 
group, n represents 0, 1 or 2. W represents —CHjNH— or — CH=N(0) — . 

R\ and each independently represent substitutable aikyl, carboxyl and alkoxycarbonyl 
groups. However, any two of R\ R^ or R^ may be connected to each other to form a cycloalkane 
ring together with the connecting carbon atom, or all three of R\ R^ and R^ may be connected 
to each other to form a bicycloalkane ring or tricycloalkane ring together with the connecting 
carbon atoms. Said cycloalkane ring, said bicycloalkane ring or said tricycloalkane ring is also 
substitutable. 

R"* and R^ each independently represent a hydrogen atom or substitutable alkyl.] 
or a pharmaceutically acceptable salt thereof] 

2. A treatment drug for retinal neurodegenerative diseases that contains one of the compounds 
according to Claim 1 or a pharmaceutically acceptable saltOihereof wherein the substitutable 
phenyl or substitutable aromatic heterocyclic group is a halogen atom, cyano, nitro, alkyl, 
halogen-substituted alkyl, alkoxy , halogen-substituted alkoxy , alkoxycarbonyl, carbamoyl or alkyl- 
substituted carbamoyl group, and the substituent groups in the substitutable alkyl, substitutable 
cycloalkane ring, substitutable bicycloalkane ring or substitutable tricycloalkane ring is a 
cycloalkyl, heterocyclic group, alkoxy, alkoxy alkoxy, alkanoyloxy or alkanoylamino group. 

3. A treatment drug for retinal neurodegenerative diseases that contains one of the compounds 
according to Claim 1 or 2 or a pharmaceutically acceptable salt thereof wherein n is 0. 

4. A treatment drug for retinal neurodegenerative diseases according to one of Claims 1-3 
wherein Ar is a 2-thienyl or phenyl in which 1 to 3 halogen atoms can be substituted. 
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5. A treatment drug for retinal neurodegenerative diseases according to one of Claims 1-3 
wherein Ar is a 2-thienyl, 2,4-diflurophenyl, 4-flurophenyl, 4-bromophenyl, 2,6-diflurophenyl or 
2,4-dichlorophenyl. 



6. A treatment drug for retinal neurodegenerative diseases according to one of Claims 1-5 
wherein R\ and R"^ each independently represent substitutable alky I groups. 

7. A treatment drug for retinal neurodegenerative diseases according to one of Claims 1-6 
wherein W is — CH=N(0)— . 



8. One of the compounds represented by the Formula: 



Ar^-(CR^=CR\-W-[C^ 



[In the formula, n, W, R^ R^ R\ R"* and R^ has the same significance as in Claim 1. 

Ar' represents a substitutable 5-member ring aromatic heterocyclic group or a group 
represented by 

Formula: 



(R^ represents a halogen atom, trifluoromethyl, cyano or nitro group. R^ represents a hydrogen 
atom or substituent group. R^ represents a substituent group.) 

However, if W is — CHjNH — , Ar' is not a dichlorophenyl.] 
or a pharmaceutically acceptable salt thereof. 

9. One of the compounds according to Claim 8 or a pharmaceutically acceptable salt thereof 
wherein the substituent group in the substitutable 5-member ring aromatic heterocyclic group or 
the substituent group in R^ or R* is a halogen atom, cyano, nitro, alkyl, halogen-substituted alkyl, 
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alkoxy, alkoxycarbonyl, carbamoyl or alkyl-substituted carbamoyl group, and the substituent 
groups in the substitutable alkyl, substitutable cycloalkane ring, substitutable bicycloalkane ring 
or substitutable tricycloalkane ring is a cycloalkyl, heterocyclic group, alkoxy, alkoxyalkoxy, 
alkanoyloxy or alkanoylamino group. 

10. One of the compounds according to Claim 8 or 9 or a pharmaceutically acceptable salt 
thereof wherein n is 0. 

11. One of the compounds according to one of Claims 8-10 or a pharmaceutically acceptable 
salt thereof wherein Ar* is a 2-thienyl or a group represented by 

Formula: 

(R^ has the same significance as in Claim 8. represents a halogen atom, cyano, nitro, alkyl, ' 
halogen-substituted alkyl, alkoxy, alkoxycarbonyl, carbamoyl or alkyl-substituted carbamoyl 
group.) 

A f] 

12. One of the compounds according to one of Claims 8-10 or a pharmaceutically acceptable 
salt thereof wherein Ar' is a 2-thienyl, 2,4-diflurophenyl, 4-bromophenyl or 2,4-dichlorophenyl. 

13. One of the compounds according to one of Claims 8-12 or a. pharmaceutically acceptable 
salt thereof wherein R', and R^ each independently represent substitutable alkyl groups. 

14. One of the compounds according to one of Claims 8-13 or a pharmaceutically acceptable 
salt thereof wherein W is —CH=N(0)—. 
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